Discussion
Ac ationic dye, 1-methyl-4-(4-diethylaminophenylazo) pyridinium iodide (MDP) has been developed as areagent for the determination of anionic surfactants [1] [2] [3] [4] . 4 Alkylaminoazobenzene dyes such as MDP alsoconstitute an important class of pH indicators. Their color changes upon pH change arerelated to thechemicalequilibrium of molecular species. We have studied resonance Raman spectra of methyl orange (MO), at ypical 4-dialkylaminoazobenzene dye and characterized thevibrational features in ordertoidentifymolecularspecies responsiblefor theUV-visabsorption [5, 6] .The UV-vis absorption spectra of MDP show entirely different pH dependence from those of MO. MO exhibits ared-to-yellow color change between pH 3.1 and 4.4, whereas MDP shows aviolet-to-yellow change between pH 3.6 and pH 2.0. Kobayashi et al. discussed the color change based on the protonation equilibrium of MDP [7] . It seemsofimportance to study the ground state structures of MDP in order to get information on this abnormalUV-vis absorption. In this study, we have analyzed thecrystal structure of MDP. In thetitle molecule, the bond lengths of the azo moiety are quite different from thoseoftypical 4-alkylaminoazobenzene dyes [8] [9] [10] [11] . The N1-N2 bond distance (1.279(3) Å) is longer than in azobenzene structures in the azo form (mean value 1.25 Å) and shorter than the N-N single-bond distance of 1.45 Å [12] . The N1-C1 (1.384(3) Å) and the N2-C11 (1.408(4) Å) bonds are shorter than the average C-N bond length (1.43 Å) [12] . In addition, the C2-C3 and C5-C6 bond distances (1.364(4) and 1.368(4) Å, respectively) are significantly shorter than the typical aromatic C(sp 2 )-C(sp 2 )bond length (1.39 Å) [12] . The observed bond lengths altogether suggest that the hydrazone (rather than azo) bonding occurs in this compound. 
